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1 
This invention peï'tains fo the recording of 
co!or televisin pictures, and particularly fo an 
apDa!'.atus ïor recordng such telev.ision images 
on an intermttently advanced motion picture 
strip of the lenticular type. 
One method which bas been suggested for dis- 
playing television pictures on a large screen 
where they may be viewed by a sizable audience 
consists of the so-calle d .i,ntermediate film pro- 
cess. In this process the televisi0n images are re- 
ceived in the usual manner and di,spayed on a 
re!atively small cathod e ray tube screen. The 
image so displayed on this small screen is then 
projected on a motion picture film strip contained 
in a camera mechanism the camera and tele'is- 
ion receiyer beirg so mutually cotrolled that 
the transmitted telev_isi0n images are conveïted 
fo photographic images ai the s.tandard number 
of motion picture fraïne i.. ,e., 24 $-ames per 
second. SUch a pr, o.Cess ,e.nables he images orm- 
ed on the motion picture strip fo be projecte d bY 
standard proection apparaius -using large 
amounts of light so that the ,projected images 
may ,be enlarged many rimes and still retain ad,e- 
.quate screen br,ightnèss ïor satisïactoyy viewing. 
Suçh. a process v(hen combined w_ith rapid de- 
velopment of the film .strip permits television pic- 
tures to be displayed with a regligible lapse of 
rime and likewise since the images are recorded 
on a film sirip pï:oper progyamming of a theater 
bill is peçmitted regardless_0f the rime when the 
television ictures were actually transmitted. 
For .e,ample, a news item or o.ther feature of 
_)articular interest may be rece_ived by television 
transmission, recorded and held ïor projection 
until the showing of the feature picture is com- 
pleted or there is some other .definite break in the 
regular theater program. IAkewise if will of 
course be ob-¢ious that the use oï an intermediate 
îilm pï'ocess enables a previously transmitted 
television program fo be re, peatedïy .projected as 
often as desired and thus a transitory television 
signal may be converted into a permanent record 
which can be included as a .regular recurrent part 
o_ a theater program. 
Thus the intermediate film process offers the 
advantages of permitting Projection by standard 
apparatus ai adequate light levels anl of pro- 
viding a permanent record ,which-may be shown 
ai any rime and such.showings repeated ïor sub- 
.equent audiences ai will. 
Various systems of this ty.pe have been de- 
veloped for recording black .and white television 
images, but no such system has been available 
for use .with color .televlsion images. 

2 
A purpose of the present system thereïore is to 
upply this iack and provide a system wherein 
coior television images transmitted as successive 
fields of light intensity representatiwe oï the iri- 
S tensities of the various colors comprising the 
image are recorded on a motion pictue film strip 
for immediate and/or subsequent proj.ection in 
ïull color. 
In general, this purpose is acçomplished by 
10 providing a motion picture camera containing a 
lenticular film strip as the photograplAcaly sen- 
sitive material. Peceived television images de- 
picted on the screen of a cathode ray tube as 
successive fields .whose light intensities are repre- 
15 sentative of the light intensifies .of the various 
primar.y colors which make .up .the object tele- 
vised are project,ed on the film strip through 
the medium of a suitable ptical system and a 
movble mask interposed ,between .the.cahode ray 
«0 tube screen and the film strip. The movabIe 
mask is provided with a series oï ape]:tures so 
arranged that the successive ,fields of scan .r, epre- 
sentine of the light intensifies oï .diiferent colors 
are projected on .the :film stril as separate posi- 
«5 tionally displayed beams thus insuring that dis- 
placed ar,eas of ,the ,emulsion oï thê lenticular 
film are separately affected by the separate color 
:epresentative television fields. 
Likewie, as .an additi0nal ïeature synchroniz- 
30 ing equipment .is provided fo coordinate the 
raovements of the mask and the periodic ad- 
varice of the film strip with the synchronizing 
pulses of the received television signal so that 
a light image is hOt impressed on the film strip 
35 duing the short per4ods of .rime during which 
if is adanced and the proper aper-ture oï the 
mask is always positioned in.the correct location 
fo .direct the beams of .light of the color repre- 
sentative te, leision fields in the desired direc- 
40 tions. 
The .natur ,of .t,is.!pvçni, pn wil b,e .better un- 
derstçd frqm thç .ieta,i] d ,dçsciptin and 
compa_nyi, ng drawings, ,in :which: 
-igue :1 is a,schematic illustration of the ap- 
45 paratus,of .the invention 
Figure 2 is a graphi c illustration f the signal 
timê relations .inv0ived ,in the practice oï the in- 
vention. 
50 Figure :3 ts a chea!c il!utrAtion of a 
parator circuit used .in connecti.on with the cir- 
cuit.of Fig. 1. 
Figures 4A and4B illustrate mask dezigns used 
in carrying out,the purposesof-the.invention. 
55 .Figures.5 and 6 illustrate some of the principles 
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3 
of ]enticular color photography as they apply to 
this invention. 
Figure 7 is a schematic illustration of en elec- 
tronic shutter circuit used in connection with 
the circuit of Fig. 1. 
Referring now to Fig. 1, a television receiver 
l incorporating a picture tube or cathode ray 
tube 2 having a screen 3 is actuated by re- 
ceived color television signals. These signals 
consist of three consecutive co]or fields or com- 
plete vertical scans. The fields represent inten- 
sities in the object televised of the colors red, 
green and blue, in that order. The number of 
lines per field and the field frequency may be of 
any desired values, but for the purpose of illus- 
tration each field consists of 600 non-interlaced 
horizontal lines or scans and each field has a 
duration of o second, so that the time duration 
or period of the three fields constituting a single 
television picture is ]/o second. Immediately 
upon the completion of one television picture 
another picture commences» so that 40 complete 
pictures consisting of 120 color fields are received 
in each second. This is graphically illustrated 
in the upper part of Fig. 2, in which the abscissae 
represent rime and ordinates represent intensity 
of the received television signal. Superimposed 
on the picture signal are the usual vertical and 
horizontal synchronizing pu]ses, the vertical 
pu]ses being shown at the reference numerals 
4 but the horizontal pu]ses hot being shown be- 
cause of the small scale of the figure. 
In Fig. 1 the actinic radiation of the screeloE 
3 is directed to the optical system of a motion 
picture camera, represented by a lens 6, which 
is focussed upon a lenticu]ar motion picture film 
17. The film is advanced by an intermittent 
mechanism 8 driven by a motor 9 at the stand- 
ard rate of 24 frames per second, so that the 
lm after processing can be shown in standard 
sound film projectors. 
A rotating mask 2 is positioned in the optical 
system as close as possible to one of the objective 
nodal planes thereof. This mask may bave vari- 
ous forms, but whatever its form its function is 
to divide the beam of light directed by the opti- 
cal system upon the film 7 into several bands 
approximately transverse of the film strip, corre- 
sponding to the three primary colors red, green 
and blue. The mask is rotated by a synchronou 
driving motor 22 energized from power mains 4 
and rotated af a speed of 40 revolutions per sec- 
ond in phase with the received television signals 
by a method and means fully described in the 
copending application Serial No. 62,872, of Gar- 
man et al., filed December 1, 1948, and briefiy 
described as follows. 
The vertical synchronizing signals having a 
frequency of 120 cycles per second are transmit- 
ted h'om the synchronizing signal separation 
circuit of the television receiver through con- 
ductors 23 to a 15-cycle generator 2. I-Iere the 
signals are amplified and from them there is de- 
rived through the medium of a succession of 
three scale-of-two multivibrator circuits a sig- 
nal having a frequency of one-eighth of 120 
cycles per second or 15 C. P. S. Any other de- 
sired frequency not greater than 40 C. P. S. may 
be selected and derived instead, if desired. This 
signal is transmitted through conductors 26 to 
a comparator 27. A generator 28 is rotated 
through a reduction gear {} from the motor 2 
that drives the mask 2 and has an alternating 
current output which, when the mask has the 
correct speed, is of the saine frequency as the 
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output of the 15-cycle generator 2. In addition, 
when the mask 21 is correctly phased in relation 
to the television receiver the phase of the output 
voltage of the generator 28 bears a specific rela- 
5 tion to the phase of the output voltage of the 
generator 2 The comparator 27 has an electri- 
cal output voltage which, through conductors 9, 
is applied to control the direction and speed of 
rotation of a correction motor 31. The shaft 
io 3 of this motor is connected to the drive shaft 
of the mask 21 through a differential gear , 
so that its speed is algebraically added to the 
speed imparted fo the mask by its driving 
motor 22. 
] The comparator 27 is shown in greater detail 
in Fig. 3. The alternating voltage of the feed- 
back generator 2S, Fig. I, is applied through con- 
ductors $6, Fig. 3, fo the primary winding $7 of 
a transformer. The secondary winding SS there- 
20 of is connected to two rectifiers S$ and  and 
the circuit is completed through two equal re- 
sistors 42 and S, the junction oï which is con- 
nected through a resistor  to the midtap of 
the secondary winding. Equal and opposite di- 
25 rect currents therefore flow in the resistors 2 
and 4S on alternate hall cycles of induced poten- 
tial, and the terminal 7 is thereof maintained 
at the saine potential as that of 6, namely 
grmmd, in this instance. The 15-cycle potential 
.30 ïrom the generator 2, Fig. I, is applied through 
conductor 26, Fig. 2, to the transformer center 
tap, and if these 15-cycle alternations are of one 
phase relation, they will, during their positive 
hall cycles, aid the current fiow through the tec- 
k5 tifier $ and thus increase the drop of potential 
in the resistor 2, but if of the opposite phase 
wi]l aid current fiow through the rectifier  and 
wfll increase the potential drop in the resistor 
. If the phase of the voltage in conductor 26 
40 has an intermediate value, the potential drops 
in the resistors 2 and  will be affected equally. 
If the potential drop in resistor 42 is greater 
than that in resistor , the net effect is to de- 
press the potential of the terminal 7 below 
45 that of ground, while if the drop in  is greater 
than in 2, the terminal 47 potential is raised 
above ground. As a result, the control grid  
of a triode $ connected to the terminal 7 will 
be given a positive, negative, or zero net direct 
50 current potential bias relative to ground in ac- 
cordance with the phase of the voltage of the 
conductor 26 in relation to the phase of the volt- 
age of the conductors 36, and the potential of the 
anode , conductor 2 and contact  will be 
55 varied accordingly. The device thus sensitively 
detects and senses phase differences. 
A polarized armature  is vibrated between two 
contacts  and 6 by a solenoid 57 connected to 
any convenient source of alternating current such 
60 as 60-cycle power at conductors . The contact 
56 is energized by a battery 9 having a potential 
equal to the no-signal potential of the contact 5. 
The armature , being alternately excited by the 
potentials of the xed contacts, attains a 60- 
65 cycle potential which is of zero amount when the 
potentials of the contacts  and 6 are equal, 
and is of sensible amount otherwise, the phase 
being dependent upon the voltage relations of the 
contacts to each other. The correction motor 31 
70 is of the two-phase type, having one field wind- 
ing 6  connected in series with a quadrature con- 
denser across the power supp]y conductors 58. 
The other field winding 6 is connected fo the 
armature 4. Consequently the phase of the volt- 
ï5 age applied to fleld  either leads or lags the 
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phase of the field applied to field 6 I, depending 
upon the phase relation of the voltage upon con- 
tact 52 with the voltage actuating the solenoid 57, 
and the motor 
cordingly and ata speed related to the magni- 
rude of the voltage difference of the contacts. 
The motor shaît 32 is connected to modiïy the 
speed of the mask 21, as mentioned, and in such 
sense as to tend fo bring the feedback signal a 
conductors 35 into such phase relative fo the sig- 
nal on conductor 2 as fo make the frequencies 
equal and the phase of the mask correct. 
The mask phase as described wil!, howeveï, be 
correct only relative fo the color field period, and 
hot relative fo the television picture period. That 
is, when the red-transmitting band of the mask 
is in place for transmitting the red field, either 
a red, green, or blue field may be in exhibition 
upon the cathode ray tube screen. Since there 
assumed fo be absence of any picture keying sig- 
nal in the received signals, if will be necessary ïor 
the operator, ai the beginning of the inerrnediate 
film operation, fo phase the mask 2 with the 
proper color field manually. This may be done 
by momentary interruption of power  the mask 
motor, until the product of the intermediate film 
processes attains correct color values. 
A simple form of the mask 2, Fig. I, is illus- 
trated in Fig. 4A. If consists of-a disc 4 designed 
for rotation about its axis by a shaft 68. The disc 
contains three crcumferential slots 
of equal length, each being open or transparent 
fo the actinic light of the screen |3, Fig, i, the 
band of light transmitted through or passed by 
the slot ç, Fig. 4A, corresponding fo red in the 
televised object, that passed by the slot 6 fo green 
and that passed by the slot 69 fo blue. An angular 
distance a is left between the ends of the slots fo 
avoid color :nixing, ifs magnitude being 
pendent upon the apertuïe diameter of the opti- 
cal system , Fig. I, and upon the.persistence 
of the phosphor composing the screen 2. To en- 
hance the efficiency of the duty cycle of the mask 
short persistence phosphors should be employed. 
As an illustration, let if be assumed tlat the angle 
a, Fig. 4A, is 15 °, the length of each slot is thon 
105 °. The slot widths are together equal fo the 
diameter of the aperture of the optical system 
Fig. 1. 
A slightly more complex form o mask having 
rive slots is illustrated in Fig. 4B In this ïorm 
a conter s!ot 71 of approximately double width 
is provided for transmitting red intensities and 
at greateï and less radial distances from the axi 
are provided two single-width slots 72 for trans- 
mitting green intensities, and at still gïeater and 
less radial distances are provided two single- 
width slots 73 for transmitting blue intensities. 
The resolution required of the film with this form 
of mask is about twice that required with the 
simpler mask, but with such a mask a botter color 
balance is attained. The optimum relative widths 
of the slots are affected by the color sensitivity 
oï the eye, by the relative transmission of the 
colors, and by the spectral sensitivity of the 
lenticuiar film employed, but an approximate 
color baiance is secured by making the slots 
63 and 69 of Fig. 4A of equal width and by mak- 
ing the red slot 7  of Fig, 4B of double the widths 
of each of the green slots 72 and blue s!ots 73. 
The process by which the mask 2|, Fig. 1, ap- 
plies separate light intensities proportional to 
the primary colors to the lenticular film ? re- 
quires an understanding oî the principles of 
lenticular film. In Fig. 5 there is shown a longi- 
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tudinal section 7 of a lenticular film, greatly en- 
larged. The front surface of the film contains 
transverse ridges constituting cylindrical lenses 
7, each having a dimension lengthwise of the film 
5 oï  mm. The front surface of the emulsion 
is represented at 75 and is at the focal distance of 
the lens surfaces 7, although only a few thou- 
sandths of an inch away. Now assume a cone o£ 
light 77 representing red intensity ïocussed upon 
10 a point M in the surface 7. The cylindrical lens 
surface will image it at a small area 7 in the 
emulsion. Likewise a second cone ci light 
representing green intensity and ïocussed upon 
the same point M is imaged at a different area 
15 in the emulsion, and a third cone 2 is imaged a 
3. These three images substantially fill the space 
behind che film lens or corrugation. 
Fig. 6 represents a section through the lens 
and mask 2 of Fig. 1, and a lenticular film 
20 at the focus of the lens  $. Let it be assumed tha 
an instant of rime be chosen during which the 
black and vchite display on the screen |3, Fig. I, 
represents the intensities of the color red 
throughout the object being televised. These in- 
25 tensities of light are transmitted toward the lens 
, but at this instant the mask 21 is in such 
phase that only the red slot thereof is open, 
exposing only the upper third of the lens |  to 
light. The distance between the screen .3, Fig. 
3O 1, and the lens  is great enough so that sub- 
stantially parallel rays enter the lens | , and an 
image of one point of the object is erected at the 
focal point 1Vi on the lenticular film. Consider- 
ing that the lenticular lenses are cylinders and 
:5 considering the entire lens  rather than the 
oross-section illtstrated in Fig. 6, if is obviou 
that a horizontal line element of the object is 
erected as an image in the film, and is focussed 
on the emulsion thereof. Similarly lines of light 
I repïesenting the green intensity are focussed on 
the emulsion an instant later when a field rep- 
resenting green is displayed on the screen  2, the 
mask   simultaneously presenting its green slot 
to expose only the middle portion of the lens to 
the beam G, Fig. 6. Likewise during the field of 
45 light representing blue intensity the beam B is 
permited by the mask 2 | to illuminate the lens 
! and produces lines on the film emulsion. 
'Phese operations occur during the length of rime 
of a single complote television picture composed 
50 
of three color fields, of ]£o second, and impress 
upon the lenticulaî film separate lines represent- 
ing all area elements of the object in each of the 
three p'imary color intensities. 
55 The film may now be developed in the usual 
manner to form negative film. This film can be 
emp]Oyed in projection lerinting appara.tts 
lar optically fo that just described to prepare 
positive film, which can be projected by the 
60 plo.yme:oE of a le similar to the lens 
three-color filter in place of the slotted mask 
the process being conventional, to form colored 
motion pictures on a theater viewing scï'een. As 
an alternative a reversing circuit can be added to 
65 the television receiver  |, Fig. 1, consisting essen- 
tially of one stage of electronic amplification and 
inversion and a circuit for suppressing the verti- 
cal and horizontal fiyback lines, in a manner well 
understood in the art. The lenticular film will 
70 then contain positive images and after develop- 
ment can be projected without additional opera- 
tions. 
Returning now to Fig. 1, it is necessary by some 
means fo reconcile the ]o second duration of the 
75 television pictur with tlàe t second motion pic- 
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ture frame period, to prevent part of the televi- 
sion picture from being lost during motion pic- 
ture pull-down, as well as to secure proper ex- 
posure of all parts of the motion picture by ex- 
posing each motion picture film frame to all of 
all three color fields and to no more. This is ac- 
complished by means of a camera signal gen- 
erated once each motion picture frame, and by 
an electronic shutter 84. The apparatus for ac- 
complishing these results is fully explained in the 
copending application Serial No. 54,042, filed Oc- 
tober 12, 1948, o Gillette et al., and may be here 
briefiy described .s follows. 
_"ne camera motor 9 rotates a dise  bearing 
a marner 87 so that once each motion picture 
frame, immediately after the film pull-down, 
the magnet 87 passes a coil 88 and generates a 
potential pulse therein. This pulse is applied 
through conductor 89 fo the electronic shutter 
Television horizontal synchronizi/ng pulses are 
also applied from the television receiveï  
throuh the conductor 9 to the electïonic shut- 
ter 84. The output voltage of the electronic shut- 
ter controls an electrode of the cathode ray tube 
so as fo contro! the illumination of the screen 
The operation of the electronic shutter rnay 
be more easily understood by reference to Fig. 7 
wherein horizontal synchronizing pulses are ap- 
llied fo an input gare circfit 92 but are hot per- 
n_itted fo pass through until a camera pu!se is 
received through conductor 89. The horizontal 
lulses are then permitted fo pass in a steady 
stream. A signal is transmitted from the input 
gare circuit 92 to a control gare circuit 93 oveï 
conductor  at the instant of initiation of this 
stream of horizontal pulses, the function of which 
Js fo initiate an illumination of the cathode ray 
tube screen  3, the cathode ray tube  2 being un- 
der control of the control gare circuit. It is 
necessal)- fo cause the tube 2 fo remain illumi- 
nated for exact!y 1800 horizontal synchronizing 
pulse periods so that exactly 1800 horizontal lines 
zhgA! be scanned on the screen , constitutin 
che full television picture composed of three suc- 
cessive color fields of 600 lines each. There is 
hereïore pïovided a scale-of-I800 circuit 94, 
which is started by the application thereto of the 
stream of horizontal synchronizing pulses derived 
fro:n the input ate circuit 9 through the con- 
ductor 9. LIïne circuit 9 then counts exactly 
1800 horizontal synchronizing pulses and emits 
a siznal. This signal is transmitted through 
conductor 7 fo the control gare 3, which there- 
upon terminates the illumination of the cath- 
ode ray tube I. The scale-of-1800 circuit  a!so 
at the 1000tl] pulse restores the input gate 92 to 
is non-conductive condition. The circuit then 
remains quiescent until receipt of another camera 
]zulse, when the operations described are repeated. 
The rime re]ationship of this cyclic operation 
!s [raphically i]lustrated in Fiz. 2, in which the 
cathode ray tube illumination is shown as start- 
in[ ai the point 8, ai the beginning of a red in- 
tensity fie!d a.nd persisting for ]o second. The 
{athcde ray tube then becomes dark until the 
tic.ne  is rer.ched  second after the .beginning 
of the pre-¢ious illumination, when another illu- 
:iination peïiod ]asting for ]o second commences. 
]Athough in this case the beginnins and termi- 
nations of the fllumination periods coincide with 
the beginnins of field periods, this is by no means 
necessary. The illumination period can begin ai 
any rime, and the illumination cycle length need 
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hOt be commensurable with the motion picture 
field period length. 
It is, of course, apparent that the apparatus of 
this invention can be employed with any other 
5 type of sequential input signals. For instance, 
signals having horizontal line two-to-one inter- 
lace may be employed. In such a signal odd and 
even line color fields are alternated to produce 
line definition twice that of one field, while at the 
10 saine rime the color fields are transmitted in a 
repeated succession of red, green and blue flelds. 
Alternatively dot interlaced signals may ,be em- 
ployed, or signals having af the same rime both 
dot interlace and line interlace. 
15 While as described above the television signais 
bave been assumed as marie up of horizontal 
scanning lines and the lenticulations of the film 
as likewise horizontal, if will of course be obvious 
that other relationships are possible, for exam- 
2O p!e the television signals may consist of verti- 
cal scanning lines or the film strip may be pro- 
vided with longitudinal lenticulations, the inven- 
tion hot being restricted to the use of any particu- 
!af type o teievision sequential color fleld signals, 
25 nor to any particular variety of lenticular film. 
What is claimed is: 
1. Color television recording apparatus com- 
prising, a television receiver including a cathode 
ray tube on the sereen of which there are dis- 
30 piayed successive light image fields, the light in- 
tensities of which are representative of the re- 
spective intensities of dLfferent colors contained 
i the transmitted image, an intermittent mecha- 
nism, a lenticu!ar film strip associated therewith 
:5 and periodically advanced thereby, a lens system 
positioned t.o project the light images displayed 
on said cathode ray tube screen on said lenticu- 
!af film strip, means for successively transmitting 
said light image fields through separate and dis- 
4O tinct areas of said lens system, means for operat- 
ing said light transmitting means in timed rela- 
tion fo the display of said successive light image 
i%elds and means for interrupting the transmis- 
sion of light images during Periodic advance of 
45 said film strip. 
2. Color television recording apparatus com- 
prising, a television receiver including a cathode 
ray tube on the screen of which there are dis- 
played successive light image fields, the light in- 
5O tensities of which are representative of the re- 
spective intensifies of different colors contained 
in the transmitted image, an intermittent mecha- 
isrn, a lenticular film strip associated therewith 
and periodically adva.nced thereby, a lens system 
55 positioned fo project the light images displayed 
en said cathode ray tube screen on said lenticu- 
lar film strip, means operative in synchronism 
with the received television images for succes- 
sively transmittmg each of said light image flelds 
60 representative of different colors through a sep- 
arate and distinct transverse area of said lens 
system and means for interrupting the transmis- 
sion of light images during periodic advance of 
said film strip. 
65 3. Color television recording apparatus com- 
prising, a television receiver including a cathode 
».'ay tube on the screen of which there are dis- 
played successive light image flelds in response to 
a received television signal composed of synchro- 
7O nizing signals and picture signals in the form of 
successive fields representing difïerent basic col- 
ors contained in the original image, an intermit- 
tent mechanism, a lenticular film strip associated 
therewith and periodically advanced thereby, a 
75 lens system positioned to project the light images 
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displayed on said cathode ray tube screen on said 
lenticular film strip, a movable mask positioned 
between said cathode ray tue screen and said 
]ens system, said mask being provided with aper- 
tured means whereby the rrovement of the mask 
successively exposes different tralsverse areas of 
the lens system, means operative in accordanc 
with received television synchronizing signais for 
controlling the n.ovements of said mask so that 
each picture signal fie]d representative of a dif- 
ferent basic coloris projected through said mask 
onto said ]enticular film strip through a different 
one of said transverse areas of said lens system 
and means operative ,by received television 
chronizing signals and said inteinittent mecha- 
nism for preventing illuminatio of said lenticu 
far film strip during movement .of said film strip: 
4. Color television recording apparatus com- 
prising, a television receiver including a cath- 
ode ray tube on the screen of which there are 
disp]ayed successive light image fields in response 
to a received television signal composed of syn- 
chronizing signais aid picture signais in the 
form of successive fields representing different 
basic co]ors contained in the original image, an 
intermittent mechanism, a lenticular film strip 
associated therewith and periodically advanced 
thereby, a lens system positioned to project the 
light images displayed on said .cathode ray tube 
screen on said lenticular film strip, a movable 
mask positioned between said cathode ray tube 
screen and said lens system, said mask being 
provided with light transmitting means in spaced 
areas threof whereby movement of the mask 
successively exposes different transverse areas of 
the lens system, means operative in accordance 
with received te!evision synchronizing signais for 
synchronizing the movement of said mask with 
the display of said picture signal fields so that 
each fi!d representing a different basic color is 
projected by said light transmitting means onto 
said lenticular film strip through a different 
transverse area of said lens system, means op- 
erative by said intermittent mechanism for ini- 
tiating il]umination of said cathode ray tube 
screen OEnd means operative by the horizontal 
television synchronizing signais for terminating 
il!umination of said cathode ray tube screen after 
such number of horizontal lines have been 
ceived a to constitute such number of succes 
sire fields s al-e contained in one complete coloï 
tlevision picture. 
5. Color te]evision recording apparatus com- 
prising, a television receiver inc]uding a cathode 
ray tube on the screen of which are displayed 
successive light image fields each representative 
of one of three basic colors contained in the 
original image, an intermittent mechanism, a 
lenticular film strip associated therewith and 
periodical!y advanced thereby, a lens system posi- 
tioned to project the !ight images displayed on 
said cathode ray tube screen on said lenticular 
film strip, a rotating mask positioned between 
aid cathode ray tube screen and said lens sys- 
rem, said mask bein provided with at least three 
apertures circumferentially and radial]y spaced 
from each other, menons for rotating said mask 
in timed re!.tion to the display of successive light 
";me fields whereby the light field representa- 
tire of each of said basic colors is projected onto 
said ]enticular film strip through a different 
transverse area of said lens system and means 
for interrupting the projection of said light image 
field during periodic advance of said film strip. 
6. Co]or television recording apparatus coin- 

lO 
prising, a television receiver including a cathode 
ray tube on the screen of which are displayed 
successive light image fields each representative 
of one of the three basic colors contained in the 
5 original image, an intermittent mechanism, a 
lenticular film strip associated therewith and 
periodically advanced thereby, a lens system po- 
sitioned to project the light images disp]ayed on 
said cathode ray tube screen on said ]enticular 
lO film strip, a rotating mask positioned between 
said cathode ra tube scïeen and said lens sys- 
rem, said mask being provided with at ]east three 
apertures circumferentially and radially spaced 
from each other, means for synchronizing th 
15 rotation of said mask with the received television 
signals so that each of said light image fields 
representative of a different basic color is pro- 
jected through a different aperture an.d a differ- 
ent transverse area of said lens sysçem and means 
20 for interrupting the projection of said light image 
fields during periodic advance of said film strip. 
7. Color television recording apparatus com- 
prii.g, a television receiver including a cathode 
ray tube on the screen of which are displayed 
5 successive light image fields each representative 
of one of the three basic colors in response to a 
received te!evision signal composed of synchro- 
nizin signals and picture signals in the form of 
successive fields each representative of one of 
30 said basic colors, an intermittent mechanism, a 
lenticu!ar film strip associated therewith and pe- 
riodically advanced thereby, a lens system posi- 
tioned to project the light images displayed on 
said cathode ray tube screei on said lenticular 
35 film strip, a rotating mask positioned between 
said cathode ray tube screen and said lens sys- 
rem, s.id mask being provided with at least 
thïee apertures circumferentially and radially 
spaced from each other, means operative in ac- 
,Io cordance with received television synchronizing 
signals for controllin the rotational speed of 
said mask so that each of said light image fields 
repïesentative of a different color is projected 
through a different mask aperture and a different 
,15 transverse area of said leos system, and means 
operative in accordance with reecived television 
synchronizing signa!s for interrupting the trans- 
mission of light to said lenticular film strip dur- 
ing the periods said lenticular film strip is ad- 
.0 vaced by said intermittent mechanish. 
8. Co!or te]evision recording apparatus com- 
prisin2", a te]evision receiver inc]uding a cathode 
ray tube on the screen of which are displayed 
successive light image fields each representative 
55 of one of the three basic colors in response to a 
received te!evision signal composed of synchro- 
nizin signals and picture signals in the form of 
successive fields each representative of one of 
said basic colors, an intermittent mechanism, a 
60 lenticular film strip associated therewith and 
periodically advanced thereby, a lens system po- 
sitioned to project the light images displayed on 
said cathode ray tube screen on said lenticular 
film strip, a rotating mask positioned between 
65 said cs.thode ray tube screen and said lens sys- 
rem, said mask being provided with at least three 
apertures circu]ferential!y and radia!ly spaced 
from eah other, means operative in accordanc 
with rccived te]evision ynchronizin2" signals 
70 for cont:oiling the rotational speed of said mask 
so that es.ch of said ]ight image fields representa- 
rive of a different color is projected through a 
different mask aperture and a different trans- 
veïse area of said lens system, means operative 
5 by said intermittent mechanism for initiating 
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the ittumination of said cathode ray tube screen 
and means operative by the received horizontal 
synchronizing signals for terminating fllumina- 
tion of said cathode ray tube screen after such 
number of said synchronizing signals bave been 
received as fo constitute three successive tele- 
vision fields representative of the three basic 
colors. 
9. Color television recording apparatus com- 
prising, a television receiver including a cathode 
ray tube on the screen of which are displayed 
successive light image fields each representative 
of One of three basic colors contained in the orig- 
inal image, an intermittent mechanism, a len- 
ticular film strip associated therewith and pe- 
riodically advanced thereby, a lens system posi- 
tioned to project the light images displayed on 
said cathode ray tube screen on said lenticular 
film strip, a rotating disc positioned between said 
cathode ray tube screen and s.aid l_ens system, said 
disc being provided with at least three aper- 
tures formed concentric with the axis thereof, 
the arcuate extent of each aperture being slightly 
less than one third of the circumference and each 
being positioned at a different radial distance 
from the axis of the disc whereby the light field 
representative of each of said basic colors is pro- 
jected onto said lenticular film strip through a 
different area of said lens sy_stem means for ro- 
tating said disc in timed relation to the disptay 
of successive light image fields, and means for 
interrupting the projection of said light image 
fields during perio.ic advance of said film strip. 
10. Color television recording apparatus com- 
prising, a television receiver including a cathode 
ray tube on the screen of which are displayed 
successive light image fields each representative 
of one of three basic colors contained in the orig- 
inal image, an intermittent mechanism, a len- 
ticular film strip associated therewith and pe- 
riodically advanced thereby, a lens system posi- 
tioned fo project the light images displayed on 
said cathode ray tube screen on said lenticular 
film strip, a rotating disc positioned between 
said cathode ray tube screen and said lens sys- 
rem, said disc being provided with at least three 
apertures formed concentric with the axis there- 
of, each extending for a distance of slightly less 
than one third the circumference and each being 
positioned at a different radial distance from the 
axis of the disc, means for synchronizing the ro- 
tation of said mask with the received television 
signal so that each of said light image fields rep- 
resentative of a different basic color is projected 
through a different aperture and hence a differ- 
ent area of said lens system and means for in- 
terrupting the projection of said light image 
fields during periodic advance of said film strip. 
11. Color television recording apparatus com- 
prising, a television receiver including a cathode 
ray tube on the screen of which are displayed suc- 
cessive light image fields each representative of one 
of the three basic colors in response to a received 
television signal composed of synchronizing sig- 
nals and picture signals in the form of succes- 
sive fields each representative of one of said basic 
colors, an intermittent mechanism, a lenticular 
film strip associated therewith and periodically 
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advanced thereby, a lens system positloned to 
project the light images displayed on said cath- 
ode ray tube screen on said lenticular film strip, 
a rotating disc positioned between said cathode 
5 ray tube screen and said lens system, said disc 
being provided with at least three apertures 
formed concentric with the axis thereof, each 
extending for a distance of slightly less than 
one third the circumference and each being posi- 
lO tioned at a different radial distance from the axls 
of the disc, means operative in accordance with 
received television synchronizing signals for con- 
trolling the rotational speed of said disc so that 
each of said light image fields representative of 
:5 a different color is projected through a different 
area of said disc and different area of sald lens 
system, and means operative in accordance with 
received television synchronizing signals for in- 
terrupting the transmission of light to said len- 
"0 ticular film strip during the periods said lenticu- 
lar film strip is advanced by said intermittent 
mechanism. 
12. Color television recording apparatus com- 
prising, a television receiver including a cathode 
Z5 ray tube on the screen of which are displayed 
successive ]ight image fields each representative 
oî one of the three basic colors in response to 
a received television signal composed of synchro- 
nizing signals and picture signals in the form 
30 of successive fields each representative of one 
oî said basic colors, an intermittent mechanism, a 
lenticular film strip associated therewith and 
periodically advanced thereby, a lens system 
positioned to project the light images displayed 
35 on said cathode ray tube screen on said lenticu- 
lut film strip, a rotating disc positioned between 
said cathode ray tube screen and said lens sys- 
rem, said disc being provided with at least three 
peïtures formed concentric with the axis there- 
40 of, ech extending for a distance of slightly tess 
than one third the circumference and each being 
positioned at a different radial distance from the 
axis of the disc, means operative in accordance 
with received television synchronizing signals for 
5 controlling the rotational speed of said disc so 
that each of said light image fields representa- 
rive of a different color is projected through a 
different area of said disc and different area of 
said lens system, means operative by said in- 
«o termittent mechanism for initiating the illu- 
mination of said cathode ray tube screen and 
means operative by the received horizontal syn- 
chronizing signals for terminating illumination 
of said cathode ray tube screen after such num- 
5, ber of said synchronizing signals have been re- 
ceived as to coDstitute three successive television 
fields representative of the three basic colors. 
EVERETT B. HALES. 
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